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ct et re erento 1 


On the Mechanism of Stainless Steel Corrosion in Narrow 
Slits and Crevices (iiekhanizm korrozii metallov v uzkikh 
zazorakh, korroziya nerzhaveyuchchikh staley). : 


Zhurnal Fizicheskoy Khimii, 1958, Vol. 32, Nr 1, pp. 66-72 


 (UssR) 


The method of the corrosion test applied here was described —. 
by the authors in ref. 12. Investigated were: chromium steels 
Hn with 3% of chromium 1X13, 2X13, X17; X28, and for reasons 
of comparison the ordinary steel CT with 0,25 % of chromium. 
Besides these hardened steels also the steels 1X13 and 2X13 ee 


-. were investigated in an annealed state. The reaction against 
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corrosion was investigated in 0,5 NaCl in tap. water, in 
distilled water and in an allround washing of the sample by 
an electrolyte (1 em2 : 30 om2), The experiments showed that: ° 
compared with corrosion in- the electrolyte, more intense 
corrosion in narrow slits of steel were only observed where 
the same steel in the electrolyte was in passive state. A 
passive state can be observed with ordinary ‘steel low in a 
carbon and with low-alloyed steel only in special cases with 
an especially intensive oxygen addition or with the presence ~« 
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On the Mechanism of Stainless Steel: Corrosion in Narrow - 76-1-10/32 - ; 
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of other oxidation means. Under normal conditions in 0,5 N .. 
NaCl they are in.an active state. So far as these steels 

~gorrode with the depolarization of oxygen their corrosion 
velocity in the electrolyte is higher than that in the eo 
slit where the approach of oxygen is rendered more difficult. 9 
High-alloyed steels (13 % of chromium and above) in the _ 
electrolyte are as a rule in a passive state. when these — : 

steels, however are in a narrow slit where the approach of — . 
oxygen to the metal surface is inconparably more, Gifficult... 3... 
than in the electrolyte there is a much greater probability. 

for a digcontinuation of the passive state of steels and (00. sy 
therefore also for the formation of destructions. by corrosion. 
The euthors established that with steels with 13-17% :0f oe 

chromium the passive state in slite is interrupted and 
pittings are formed. In the presence of a contact with hea. 
steel washed around by an electrolyte the corrosion of ‘the: ) 
steel in the slit intensifies at the expense of the formation 
of active-passive elements.- Some cons: derations on the : 

oe ae: Ree nrocess of a destruction by corrosion are given. If the 
vt Card 2/4 . ee 
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steel has a chromium content which is not. sufficient to... 
shift it to passive state in 0,5 N NaCl the corrosion of the 
metai in the slit takes place as described in ref. 14. : 
Consequent to an abrupt slowing-down of the cathode 
process the velocity of corrosion of such a steel will be. ae 
slower than in the electrolyte. fhe operation of differential 
ventilation is little effective under these circumstances... 
If the steel, however, has such a chromium content that itis 
: shifted in the electrolyte to a passive.state this steel.is -. 
exposed to an increased destruction in a slit. The ae 
:  gegtruction takes place because of the fact that the entrance 
a of oxygen to the slit is rendered moze difficult and there-- 
fore the passive state of the steel in the slit is very . 
unstable and may be disturbded at some places of the metal : 
surface. The investigations showed that the steel is initially 
in a passive state and only after a certain time, which A ; 
depends on the chromium content, passes over to an active. 
state: the less chromium there ig in the steel the earlier 
the passive state in the slit is disturbed. In fine slits. 
Card 3/4 | the passive state can be disturbed on almost the whole 
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On the Mechanism of Stainless Steel Corrosion in Narrow 76-1-10/32 © 
Slits and Crevices 
surface in the slit. With greater slits this applies: only... 


-to a limited extent. : 
There are 6 figures, and 15 references, 5 of which are Slavic. - 


ASSOCIATION: Institute oF Physical Chemistry; sloscow, AS USSR Nea 
(Akademiya nauk SSSR. Institut fizicheskoy khimii. Moskva)... 


SUBMITTED: September 29, 1956 


AVAILABLE: Library of Congress 
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_Rozenfel'a, I+ L., Maksimchuk, V. Pe. 20-419-5-40/59 


'-Qn the Passivating Properties of Sulfate Ions | 


(0 passiviruyushchikh svoystvakh sul 'fat-ionov) 


Doklady Akademii Nauk SSSR, 1958, Vol. 119, Nr 5, | 
pp. 986-989 (USSR) 


The passive state of alloys of iron with.chromium and” 
nickel (stainless steels) is usually finished in the. 9: | 
presence of chlorine ions and the alloys therefore are. | 
subject. to corrosion in chloride solutions. Until. now it.» 
has been known that: the activating effect of. chlorine ions ~ 


by introduction of passivators into the electrolyte san be 


completely excluded and suppressed. The authors. found and — 
investigated a new phenomenon which speaks in favor ofthe _ 
following: Also sulfate ions have analogous properties. 
with respect to-chlorine jons.-& diagram shows the anodic 
polarization curves of the steel -1X18H9T in'a 0,1 solu- | 
tion of NaCl with various additions of sulfate. In such a 


solution a characteristic curvature at the ‘polarization 
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On the Passivating properties of Sulfate Ions . 20-119-5-40/59 


curves is observed which depends on the termination of the 
passive state of the electrode and its changing over, into 
the active state. The potentials corresponding to the. mi- =. 
-nima of the curves therefore can characterize the stability 
of the passive state. In the presence of sulfates the sta- 
_pility of the passive state increases. With sufficient 
amounts of sulfate stainless steel reacts like a passive .. 
electrode and can be polarized to relatively high values ©. 
of the potentials without changing over into the active 
state. In order to explain the electrothermal reaction of 
the components of stainless steel the anodic polarization . 
curves of iron, nickel, molybdenun, chromium and for. rea- 
‘sons of comparison also of. pure. chromium steel were plot- 
ted. With iron, which has a potential. of about -0,3.V, no » 
effect was observed. With regard to chromium no activating 
effect of the chlorine ions can be noticed. The sulfate 
ions in the presence of chlorides have no influence on Be: 
molybdenum electrode. The passivating properties of sul-~ 
fate ions appear clearly with regard to the solid solution. 
jron-chromium (steel X .28). The sulfate ion also prevents - 
card 2/3 an activation of nickel by chlorine ions. The passivating 
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On the Passivating Properties of Sulfate Ions oe .20- 119- 5- 10/59 
effect of-the 507. ions ‘on stainless steels ‘was to. an in- 


portant. degree ‘dependent on their part of | chromium and to 

a smaller: degree on the: presence of nickel. Further : de-- 

tails are given. The effect discussed.can be. explained © 
‘satisfactorily when the processes ‘taking place on the- 

‘surface of ‘the electrode in the presence of. chlorine ions 
and sulfate ions are of adsorption- -type character. The pate 
passivating properties: of the sulfate ions are dependent 

on their preferred adsorption by the metal surface and. 

by the displacement of the chlorine ions from the ‘surface. 
There are 4 figures and 5.references,. 4 of which are Soviet. - 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR 
(Institute for iat act USSR) 


PRESENTED: December. 23, 1957, by A. N. Prunkin, Member, era of ae 
Sciences, USSR. ieee 
SUBMITTED: December. 21, 1857 
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oe S0V/20-122-2-26/42 - 

Rozenfel'd, I. L., Persiantseva, V. P. Hee io gue 

he Influence of the Adsorption of Volatile Inhibitors on. 
the Electrochemical Behavior of Iron (Vliyaniye adsorbtsii © 


letuchikh ingibitorov na elektrokhimicheskoye povedeniye 
zheleza). ; 


Doklady Akademii nauk SSSR, 1958, Vol 122, Nr 2, pp 260-263... 
(USSR) : ae oe 


This paper deals with the investigation of the electrochemi- |.” 
cal kinetics in thin electrolyte layers according tothe 2.00: 
method of. I. L. Rozenfel'd (Ref 3). This method was improved 
in such @ manner that it was possible to apply electrolyte © cate 
films to the electrode surface after it had adsorbed the. =... 
inhibitor from. the gaseous phase without violating the 9° 
hermeticity of the space. The volatile inhibitors. investigat— * 
ed in this paper. are benzylamine (CHoN) and morpholine, °- oe 
which protect iron, well from corrosion. A diagram shows the 
dere ndence of the potential of iron on the time of the: previous 
soaking of the electrode in an atmosphere saturated by henzyl-. 
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Phe Influence of the Adsorption of Volatile Inhibitors on the Electrochemi-~— 


cal: Benavior of Iron 


amine. The adsorption of the inhibitor moves the steady po-~ 
tential towards the positive side. If the time of the soaking 

of the electrode in the atmosphere saturated by the inhibitor ~.- 
vapors increases, the observed effect increases, too. After. 

a certain time, this effect acquires a constant value. The 
surface, obviously, is then totally saturated with the ; ; 
inhibitor and the potential is displaced by more than 200 mV. 

If there is a thin layer of electrolyte on the surface of 

the metal, the adsorption of the same inhibitor from the 
gaseous phase causes by far less intense effects. In this aan? 
case, the potential of the iron is displaced only by 50-60 mV... 


‘ Phe adsorption of the inhibitor from the gaseous phase, there-.. 


fore causes more noticeablé ‘variations of the potential and, 
possibly, also a higher passivation degree of the electrode... 
The adsorption connettion of the inhibitor with the metal 
surface and the stability. of the passive state may in a certain 
degree be characterized by.data concerning the time dependence ~ 
of the potential of the metal after the saturation of the 
electrolyte film attached to this surface. If the time of Es. 
the previous soaking of the electrode in the atmosphere com-_ 
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The Influence of the Adsorption of Volatile Inhibitors on the Blectrochemi- 
cal Behavior of Iron 


posed by the inhibitor vapors increases, the potential of. 
the metal becomes more and more stable, and no activating. 
influence of the electrolyte is observed. Algo the adsorp-.° 
tion of morpholine has a similar influence upon the: electro- 
chemical behavior of the iron electrode. According to the” ; 
above-discussed experiments and considerations, the volatile, 
inhibitors also are adsorbed by the metal surface, and they. . 
change their electrochemical properties. The greatest dis- -. 
placement of the steady potential is observed after.a previous: 
adsorption of an inhibitor by the electrode from the panenus 
phase. In this case, the maximum saturation of the surface . 
with the inhibitor: and a marked stability of the passive... 
state are observed. There are 4 figures and 3 references, 
3..0f which are Soviet. : 


aS ASSOCIATION: . Institut fizicheskoy khimii Akademii nauk SSSR 
a has (Institute of Physical Chemistry, AS USSR) 
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_ SHCHIGOLEY, Petr Vasil'yevich; ROZENFEL'D, I.L., prof., doktor khin. . 
nauk, otv.red.; YEGORO¥;-N.¢.;- red.izd-va; RYLINA, Yu.V.- 
tekhn, red, ; . 


(Blectrolytic and chemical polishing of metals] Elektroliti- 
cheskoe i khimicheskoe polirovanie metallov. Moskva, Izd-vo 
Akad.nauk SSSE, 1959. 186 p. (MIRA 12:7) 
(Grinding and polishing) (Metale—Finishing) 
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“Pransiation from: Referativnyy zhurnal, Khimiya, 1960, No, “15, po 82: # 60701. 


_ AUTHORS: R 


ozenfel'd, I.b., Pavlutskaya, .T,I., Zhigalova, K.A,, Akimcva, PI. 


TITLE: Metnods of Electrochemical and Corrosion investigations in Thin uN 
_ Electrolyte Layers: _ ae tere eccs v eet 


\ PERIODICAL: ‘Tr, In-ta fiz, khimii AN SSSR, 1959, No. 7, pp. 22-40 


TEXT: ‘Information is given on methods and-devices used to investigate = 
she electrochemical: and corrosion behavior of metals under thin electrolyte 

layers, It is exemplified on Cu ino,l n, solution of NaCl, NagSO, and HCl - 

and on Fe in 0,1 n, NaCl that a reduced thickness of the electrolyte layer en- ae 

hetls an acceleration of. the cathode process on account of facilitated Oo ne a 
o tion, A noticeable inhibition of the anode. process was not observed, The =. : 

authors investigated the nature of potential distribution, current density and” 

- pesistivity on the electrode surfaces and the correlation of the polarization: 

and ohmic resistivity R (ohm,), The corrosion process under thin electrolyte 
-.- ayers does almost not depend on R(ohm) and is mainly determined’ by electrods os 

““) polarization, principally of the cathode. - It was established that higher. corrosion 
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"of Pe, Cu, Al and its alloys, A 16 -(D16) and (95 (V95), in the presence of ite 
SOQ> decended mainly on the strong depolarizing activity of S04.” Charge curves — 
taken in atmospheres with different moisture, are used to study the “effeot of 25 
the relative air moisture on Kinetics of electrode processes, proceeding under 
“thin electrolyte layers, and to determine the mechanism of Oo transition through / 
thin electrolyte layers (up to 0.03 em). A method of investigating cerresion of, 
metals by periodical moistening them with electrolytes, is asseribed, : : 


G. Golovina 


Tis is the full transiation of the original Russien 
abstract, ; ; 
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ae | : s0v/32-25-2-24/78 
‘AC THORS : Rozenfel'd, I. L., Zhigalova, K. Ae canoe Ge ie 


“PITLE: _ Hethodology of Investigating the Corrosion of Metals Under 


Condensation Conditions (Metodika issledowaniya korrozii- 
metallov v usloviyakh kondensatsii) ee _— 


PERIODICAL: Zavodskaya Laboratoriya, 1959, Vol 25, Mr 2; 
pp 172 - 174 (USSR) - 


ABSTRACT: -@he irregular distribution of the corrosion is characteristic |... 
of corrosion during condensation. This is explained by the’. 
fact that with all technical metals condensation is pre-".°": 
dominantly in the form of éroplets (Ref 1). In the investiga~ 
tion of. these corrosion processes the amount of condensate — 
has to be considered. At a certain relative humidity: the. 
water vapor content of the air does not vary in proportion 
with temperature variation , so that at lower (5-109) and 
higher temperatures (35-40°) different quantities of water. 
will condense due to temperature variation..A glass: apoaratus 
of 300 cu.cm capacity (Fig 1). was designed by means. of. which 
ae it is possible to determine the quantity of. water condensed 
- Gard 1/2 at a certain temperature reduction and the corrosion. It was 
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found that the corrosion is to.a great extent dependent. on’: 

the quantity of water condense (Fig 2). A maximum is-to be .- 
found at 2.5-3 g water per cu.dm. By drying and repeatedly 
wetting the corrosion spot, corrosion may be increased  .. 
greatly (Fig 3). Experiments with air containing 80, (0.01% oie 


or with a 0.5 n NaCl: solution sprayed onto low-carbon steel - 
St.3 showed that the corrosion is 6-9 times as strong as in - 
the case of pure air (Fig 3). There are 3 figures and 2-0 
Soviet references. * tee : ae 


s aggocTaTION: © Institut fizicheskoy khimii Akademii nauk SSSR (Institute 8 Bee 
; of: Physical Chemistry of the Academy of Sciences, USSR). 
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TITLE: On the! Mechanism of Metal Corrosion: in Narrow: slits: and. ; : 
Crevices (ekhanizm carrozii ‘motallov vo uzkikh zazorakh oe 
shchelyakh\VI. Megnesium. and Some of Its Alloys (VI: Wagniy. 

i nekotoryye yego splavy) : 


- PERIODICAL: Zhurnal fizicheskoy khimii, 19595 Vol 33, Er 2; 
pp 411 - 415 (USSR) 


-ABSTRACT: agnesium differs from other xétals in its electrochemical 
7 Sete (Refs 1-3). Since. magnesiun alloys are: used als 

great deal in industry and in ‘the construction: of airplanes 
investigations. on its properties are ‘especially. inportant. 
Yagnesium with a high degree. of purity; technical magnesiua, 
and ML-5 and “MA-8 alloys (chemical composition (Table .1)).-: 
were. studied. The method of investigation. was. previously. 
described (Ref 4). The. corrosion was studied: in ‘water and _ 

NaCl solutions and it was found that it was considerably . 
greater in-narrow slits (under. 0.5mm) than elsewhere : 
ade oe & 3A (Fig. 1) and thet it has a local cheracter. Function curves: 
“Card 1/2 °°. ain relation to ‘the Beene and ‘size of the slits are conpli- 
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cated (Fig 3) and show maxima at definite velues. With the = 
NA-8 alloy no variation of the corrosion velocity invthe: 207 
split with the tine could be observed, while it decrea ased Lee 
with time ontside the slit. Experiments involving an ‘aera- 
tion of the electrolyte and a rotating electrode showed _ 
that the corrosion velocity increased greatly and that the 
character of the corrosion changed greatly (Table 2, Fig Aye 

It is sssumed that the hydrogen bubbles given off in the 
slit cause a thorough intersixing and thus promote the 
corrosion, cince they destroy and hinder the formation of” 
srotective films, thus. producing the intensive pitting... 
corrosion. The increase corrosion in the slits is linitea 
in the case of magnesium by the for> sation of micro- -elements..— 
The macro-elements which are eventually produced have no. 
particular effect. There are 3 figures, 2 tables and 4° 
Soviet references 

een ETO Institut fizicheskoy khimii Akademii ‘ona spy nla: 

: stitute of Phirsical Chetistry of. the Acatemy of Sciences, 
USSR, Eoscow) 

SUBMITTED: July 17, 1957 
Gard 2/ 2 ; 
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“AUTHORS: Rozenfel.. 2G pclessbesys Dehes Ye, K. sov/ 20- 125- ae 31/61 
TITLE: The Effect. of Ionizing Radiation on the. ‘Riosteoohemical Metivity 


of Metals Coated With Semiconducting Oxide Films (Vliyaniye. . 
ioniziruyushchego izlucheniya na elektrokhimicheskuyt aktivnost' 
metallov, pokrytykh okisnymi plenkami poluprovodnikovogo ; 


_ kharaktera) 

PERIODICAL: | Doklady Akadenii “nauk SSSR, 1959, Vol 1255 ‘Nr. 4 PP 139- “a2 
(USSR) UES EE 

ABSTRACT: ie The present paper dedis with the influence exercised ty elec- 


tronic irradiation (E = 0.8 MeV, I = 10 ua/em*) “upon the elec- 
trochemical. reaction. of some area within e range of the ‘densi- 
ties of the.ionizing: ‘current. ‘By. electronic ‘bombardment the au- . 
thors tried.to find a difference in the electrochemical activity 
-of metals which. on the surface exhibit semiconducting oxide 
films with’ different mechanisms of conductivity. (due to elec- 
trons and holes). “In this: connection the activity. of the metals’ 
refers to reactions on the cathode ‘and anode.: The experiments 
were made. with zirconium and titanium with electronic mechanisn- 
of econtuctivi ty (filns of. the. n-type) as well as. Jwith nickel and 
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The Effect of Ionizing Radiation on the Blectrochemical Activity or Hetals Com: 
ated With Semiconducting Oxide Films E 


chromiun, the mechanism of conductivity depending. on the holes — 
(filns of the p- ~type), i-e-sin distilled water, 36 NaCl: and * 

-O.1 NaOH. Irradiation with electrons reduces the excess. tension 
of the cathodic and anodic reaction and accelerates its ‘rate. In: 
addition, the process is.reversible: after.the end of. irradia-_. 
tion the excess tension and rate of the anodic and: cathodic re- * 
action attain their initial. values. In general, these results: 
hold for all. metals under: investigation which .are coated with 
films of the n- and ‘p- type in all. electrolytes used; Metals with 
_films of the n+ and p- type react. during irradiation in«a way “ 
quite different from that of an anodic reaction. But the authors. 
did not ‘state such a difference as far as cathodic reactions take 
concerned. The results: obtained are illustrated in a diagran. 

The cathodic reaction occurs on the surface’ of. the: ‘semiconductor: 
with the - “participation ‘of. electrons, whereas holes are required 
for an anodic, reaction on the surface of the. semiconducter. On: 
the basis of ‘these ‘data the. aforenentioned difference in tne tes 
anodic behavior of metals coated with films of the n- and p-type: 
nay be explained : as s follows: during, irradiation the majority of : 
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oxide semiconductors usually retain their type of conductivity, 
even if the current carrier is excited from the valence range 
with the formation of a hole-electron couple. It results from: 
the experiment that this is brought ‘about due to the establish- 
ment of the improper carriers on the additional local levels”... 
arising from impurities or defects in the semiconductor. Con- 
sequently, the limitation of the improper charge carriers: ens 
(holes) must prevent the anodic oxidation from being accelerated 
during irradiation of. the anodic metal to be polarized. Such ob- 
servations were made. indeed during the irradiation of polarized 
zirconium and titanium at low densities of the polarizing cur- 
rent. The most important electro-physical properties of the . 
semiconducting layer may be taken into account by introducing 4 
quantity which characterizes the position of. the Fermi level. 
with. respect to. the energy ranges of the semiconductor. The au- 
_thors thank: P. Ya. Glazunov an@ the collective directed by him: 
for assistance in the experiment. There:are 2 figures, 1 table, 
and 5 references, 3 of which are Soviet... be tae Bd 
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PHASE IBOOK EXPLOITATION © —SOV/50606. —~ 


Rozenfel'd, Iosif L'vovich _ 


gman 


> “Atmosfernaya korroziya.metallov (Atmospheric Corrosion of Metals) ~~ 


Moscow, Izd-vo AN SSSR, 1960. 371 p. Errata slip inserted. 
~ 5,500 copies printed. ; 


‘Sponsoring. Agency: Akademiya nauk. SSSR. Institut fizicheskoy 
khimii. Resp. Ed.: A. I. Golubev, Doctor of Technical Sciences; = - 
Ed. of Publishing House: A. L. Bankvitser; Tech. Ed.: Ye..V. 
Makunil. ‘ , ‘ 


‘PURPOSE: ‘This book is intended for scientific and technical per- 
sonnel. concerned with the corrosion of metals caused by at- 
mosphere. . 


..COVERAGE: The book reports on the results of years of research in ~ 
the atmospheric corrosion of metals by. the author and his col- 
“leagues at the Institut fizicheskoy khimii Akademii nauk .SSSR 
' (Institute of Physical Chemistry AS USSR). On the basis of his 
own investigations and those of other researchers. published in. 
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‘Atmospheric Corrosion of Metals - SOV/5066° 


recent years in Soviet and non-Soviet periodical literature, — 

the author presents a unified and systematic explanation of. 

the theory of atmospheric corrosion. The mechanism and laws 
governing the development of atmospheric corrosion and the re=- 
lation of corrosion to the composition of the atmosphere and aa 
of the alloy, the mechanism of electrochemical reactions taking . 
place in thin films of electrolyte, convection diffusion, the . 
adsorption of surface-active substances, the role of ohmic re-: 
-gistance and polarization, and ways of increasing the stability 

of metallic alloys against corrosion are discussed. The book... 
directs particular attention to the theory of corrosion processes = 
as the basis for. the development of methods for. corrosion pro- 
tection. New data on electrochemical kinetics. throw doubt on 

the theory to the effect-that sulfur dioxide accelerates cor- 9 
rosion by oxidizing to sulfur trioxide to form sulfuric acid, 
indicating, rather, that sulfur dioxide accelerates the process. 
of cathode depolarization. The author thanks A. I; Golubev, 
Doctor of Technical Sciences, Professor Z. A.. Iofa, Professor 
S. G. Vedenkin, and Ye. I. Kalinina, and mentions the following .. 
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_(Bhoctgotytic corrosion) 
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“RTTLEy c esistance of low -carten and low-alley stesle in sea water 
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 PERTODICAL; Referativnyy zhurnal, Metaliurgiys, AG. é, 1 
faa ("tr, In-ta fiz, khimid AN SSSR", 1960, n 


Ex" Barents Sea, Low. 
TEXT: ~ During six weare studies were carried curt in the Barents ea. 7 
alley CX Jl1 (3Knt1), MC = (asi), MK (MK) and CT.3 (8%.3). steels were used as: 


(3 
: TSSRE s at the. 
samples, Ths msan gorrosion rate of the steels tssied in the sea, was almo zh 
oO Ee 


1 eS s S % 
‘game, Conseausntiy, ailoying the small aimixtures of Cr, Ni, Cu and Mn does ev 
“noticeably. tnapeases corrosion resistance of steel in the ssa. Low alloy steels . 
" = ngs "3 . = a o eee! of 
ne are cifferent fram carbon shesis by the aie that they correds lass uniformly :in’ are 
the sea, This results in é somewhat greater reduction of their. mecnanical proper 
ties (ty $-8% as ocmpared with St.3 steel), There are 7 refersncee, 
Ye, Layrer 
fAbsiraster’s notes Complete translation] 
Cara l/l 
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MAKSIMCHUK, V.P.: ROZENFEL'D, J.L. 


Use of curves of. charg ing for investigating the phenomena of 

jon.: 
passivity and the tendency of. stainless steels to pitting corros 
Zav.lab. 26 no.3:288-290 '60. _ (MIRA 1336) — 


le Institut fizicheskoy khimii. Akademii nauk SSSR. 


(Steel, stainless--Corros ion) 
(Passivity (Chemistry )( 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445620005-4" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445620005-4 


SiS US i A a SS as ag a er scene mR ERIN AaNTS “wrmmerew 
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‘Passivating proper ties | of : chromate pignents. Zhur. pri ae 
no.6:1292-1300 Je 160... : tee 13: 
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__ ROZENFEL'D, I.L.; LANTSEVA, Yo.N.; KALININA, Ye.I. 


Anodic oxidation of zirconium. Zhur.fiz.khim. 3% n0.5:995-1002 
My 60. as (MIRA 13:77) 


1. Akademiya navk SSSR, Institut fizicheskoy khimii, Moskva. 
(Zirconium) (Oxidation, Blectrolytic) 
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. tore = Saeco 04/3 007. 
TITLE: |. ae Investigation of the voohanisD of Se the 


oe activating action of Chlorine Ions by Means of. rece Ascee fh . ; 


“PERIODICAL? oe akedent nauk geen, | 1960 yol 1315 Nr 2, PP 354 - 398 
ee ie, ce UBSED | 


aS ABSTRACT = © “es The a! authors ‘gtated in reference 6 chek! the activating ‘potion of sats 
mee aay chlorine ions is. guppressed not only. by 0° oxidizing agents, bubs 
~ also by sulfate ‘gons. They presumed that. the passivation of. eA 
le stainless gteel is caused by the adsorption of anions on the sur“ > 
. face of the alley: For. the pare’ of checking | the correctness of ie 
_. this assumption, the adsorption of chlorine {ons on & chromiun 
- electrode from & 0.1 N NaCl golution was investigated by using 


Pots (nalf-1ite he 40? years) with @ specific activity of O- 058 
‘qillicurie/é- The use of Sn electrode pressed from chromium porn 


missible by the authors,” pecause jt ig just: the chromium content 
of stainless steel that causes the passivating action of sulfate 
= jons. Figure 4 shows the dependence of the. adsorption of chlorine 
Car 3 - fons on the poten ntial of the electrodes In spite of equal experi- 
S. “cara 1/3 : mental onditiones . the oe of adsorbed Pnlorine was aifferent. 


pon ohiorin. that t 


orine SAS ne oH” Orption. 


_ miona have a at 
ROVED FOR R si 
ELEASE: 
SE: 07/13/2001 CIA-RDP86-0051 
- 3R001445620 
005-4" 


ce Card 1/2 


PE RevED FOR RELEASE: 07/13/2001 


5/137/62/000/008/143/201 


EEG pogapaan 08 
. ,UTHORS: —--Persiantseva, V. p., Rozentel'd, I. b., Novitskaya, M. A., Akimova, ? 
Se @, I., Labutin, A. L. ee ee ah ea ae 
gre: ‘The action mechanism of volatile inhibitors 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 4, 1962, 102 - 103, abstract. 
eo, 4625 ("Vestn. tekhn. 4 ekon, inform, N.-i. in-t tekhn.-ekon. issled. 
Gos. kom-ta Sov, Min, SSSR i khimii", 1961, no. 2, 68 - 76). ey ae 


“TEXT: An investigation was carried out upon the. action mechanism of vola- 
_ bile {inhibitors by studying, the adsorption processes, and the action of .adsorp- ar 
‘tion layers upon the process kinetics of electrochemical reactions. Te protec- wis 
tive properties of a large number, of compounds were preliminarily studied by the . 
methods of. accelerated tests, extended tests and testing cn paper. - All the tests “1~ 
were carried out at 100% relative humidity and at a temperature of 30°C, and also. 
“in a warehouse location. © The volatile inhibitor is adsorbed by -the metallic sur- | 
face in the form of molecul.es or ions, which form: as result of hydrolysis in the... 
water. film of the electrolyte (complex organic cations, hydroxyl’ groups, or acid 


APP 
ROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445620005-4" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445620005-4 


AP RE RSS a wes Ye rae Re Dah RS Pia ee BET aura parle Bina Lise ee SEs ES EStP acer. RETIREE SSE ewan eC e Salle Oar Sere i disponste RUF: SIRES E/E 
SE eT, 8 = om 72 ue 
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Elavtrachenical: nethods ‘for the determination of the passivation » 
' properties of pigments in tacquer=paint eoaines Lakokras.mat,. 
4 ikh prim, ne)! 50-55 161, -_ Gur oe 6). 
: (Pigments) © 
(Corrosion and antscorrontves). 
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1. Akademi ya ak SssR, Institut ‘fizicheskoy khimii.” Me 
(Blecirle charge and distribution) (iectrotytes) 
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An COI FO EL LA wh L- GERASTIDY, V.V., fn 1997 at the Institute of_- 
f Fnysical Chemistry, Acaceny of Sciences USSR/ - 
"Sane aspects of the theory of corrosion of 
- yenctor materials in critical-parameter water" 
Nostale 2) 
EASE: y Y. S.,-and others [iexes of co-authors - 
are Mot given. . LYASHENKD is deceased, as of 
> August '196L. | He .was at the Physics-Energetic 9. 
Institute, National Comittee of Utilization of °°. 
Atomic Energy./- "Resistance to corrosion of 
susteniticand ferro-perlitic steels in a stream. 
of Liquid sodium at temperatures of 600° ana” 
700°C". (Session 4) _.. ; oe 
LYASHENKD, V. S., and NEVZOROV, B. A. /NEVZOROV's 
affiliation is not known to this office; he may .. 
possibly be at the Phynics-Energetic Institute 
mentioned above./°- "The mechanism of carbon 
transfer in liquid sodium": (Session 7) 
NEVZOROV, B. A, - "The nature of oxygen in 
Liquid sodium" (Session 7) : e 
ROZENFELD, I. L., Institute of Physical Chemistry, 
~—Kemiay OF Stiences usSR /1960 position/, and . 
others - "The effect of composition of water on 
corrosion of zirconium alloys_at high ‘temperatures -. 
~ and pressures”. 7 
Report to be submitted for the Intl. Conference on Corrosion of Reactor 
Materials (IAEA), Salzburg, Austria, hu9 June 1962. 
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> aiva li i metals in agitated neutral ele Se 
Electrochemi*al.vehavior of g (MIRA 18:5) les 


Zashchemet. 1 no.1:70-76 Ja-F '65. 


1. Institut fizicheskoy khimid AN SSSR. 
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ROZENFEL'D, I.L.3 KRAMARENKO, D.M.; LANTSEVA, Ye.N. 


Electrolytic hydrogen ‘absorption. by steel. Part 1: Hydrogen. 
absorption and changes of mechanical properties during 
cathodic polarization. Zashch. met. 1 no.2:184-189 Mr-Ap 165. 
a (MIRA 18:6 
1, Institut fizicheskoy khimii AN SSSR. 
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2568 N "él. (ane ua 12). 
(Pansration). : ef 
(Anions) 


A PRE a - ee eae NE 
Sa a a Er SL 


RD KU eT Se SP AA Vs MPP OC Serica STDERR ad SENEGAL COCA AEE SOP PTE TEN | 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445620005-4" 


“AEP ROED FOR RELEASE: 07/13/2001 CIA-RDP86- Atalanta -4 


ia eae errr 3 Sin SL Tie Se DE; HHS AINSI? SSS Ne elias aoe tet 
_ 23362666 eae )/ EWP Cb)... _ SD li tB/RM a 
; ACC NR: AP6003316- ance es ~ SOURCE CODE: UR O3E5 56/ a 


“AUTHOR: Rozentel dy I clay Fenshanteeva Ve Pax ah a 


oy | TITLE: 


os “SOURCE: Zashehita | otal 


rae i TOPIC TAGS: - ‘corrosion ‘corrosion: “inhibitor, ferrous 5 metal - nonferrous metal,’ 
a corrosion Protection, snitrite,. ammon i wn “compound « 


ABSTRACT: f Teview. or: 89 ‘Coamintct: ‘World Sad "Westees studies - on. ‘inhibit 3° 


| for the prot ction of metals: ‘against. atmospheric | corrosion. is presented . 
~| under the following headings: - Protection of metals from _atmospheric_ 
1 corrosion by. inhibitors: Atmospheric- -corrosion ‘inhibitors for ferrous 
metals; Sodium nitrite; Dicyclohexylammonium nitrite; ‘Tnhi Bitors based | 
-on sodium. nitrite; Composition’ and use of: mixtures based on sodium _ ae ns 
; initrite; Cyclohexylammonium carbonate;. Monoethanolammonium car- ae 
‘| bonate; Corrosion. inhibitors for: ferrous: :and nonferrous. metals; Sodium 


benzoate;. Other. inhibitors. There : “are 339° Communist: World and: 50. Western references 
Ten of. the Soviet studies referred’ to’ have: been: carried ' out” by. Rozenfel'd ‘and: his 
; associates, These studies deal with’such: problems. as: ‘the mechanism 


2 ck action of Sodium nitrite and 4 dieyclohexylammoniuin nitrite: reliable. 
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ee protection: methods fort aes using ‘sodium: nitrite and d dicyélohe 
ae -nium nitrite, and such corrosion inhibitors. for: both ferrou 
_ | >metals as salts of nitro-: and dinitrobenzoic acids and certaia 
ol yy Ly ‘Rozenfel'd. is associated with the Institute. of f Physical Ch 

: “Academy of Sciences USSR. f Ort arte has. 10 tables. “ [ATD 
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‘Kuznetgova, Maj. . 

Studies on the influence of chemical conposi tion, structure and 

certain physicochemical properties of the organic. compounds upon : 
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“ITLE:. Ep eh Study of Suania ine chromate as 8 corrosion inhibitor: in: 
: oil paints 


- PiERIODICAL: Referativnyy zhurnal. Khimiya, no. 23, 1962, 411; abstract. 
_ 231334 (Lakokrasochn. materialy i ikh-primeneniye, no. Bea ae 
1962, 15-21) See eee x S ; 


_ TEXT: A new way to increase ‘the protective qualities of pigmented: coatings | 
by means of modifying inert fillers and. filn- forming materials with. |~ 
corrosion inhibitors (cI) - is suggested. The éffect of organic. CI on the - 
“properties of the oil ‘paints was examined. It has. been shown that. 
_ guanidine chromate’ (cc) has strong passivating properties and that its 
effect on the oil coating is to inhibit metal ionization by anodic reaction. 
Conditions for: oor ine corrosion-resisting oil paints are determiied,~ a 
-with GC used as the CI. [Abstracter' s notes Complete translation. 1 


Gara 1/1 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445620005-4" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445620005-4 


ee eee atl PRCEE 4 et RSE RA SET BIE SIS BS Sa RES BESER CEES Se Ca i ae ne SF ee Pato ees eS CT ea eee 


"_-ROZENKELD, I.L., ‘PERSIANTSEVA, V V.P. > , TERENTIYEV, P.B. 


"Mechanism of Metal protection from corrosion with the aid of. 
‘volatile inhibition.” St Ce : 


Report submitted ‘to - the. Second Intl. Congress. on. Corrosion of Metals 
‘New York City ; 11-15 March’ 1963 


INSTITUTE OF PHYSICAL CHEMISTRY, MOSCOW 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445620005-4" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445620005-4 


SPR EPU IE BPNAS hee CY Oe SEAT AE HRUCAR EE“ PANS PUR ROTA SERIE SF RIRR INE 7 CE STS Sos TE UPUREA DESO | 2H BR DIEE ST SNA 


-ROZENFEL'D I. Ley doktor khim.nauk 
New methods of. protection against corrosion. Vestalt SSSR. 32 ; 
no.8:57-61 | Ag N62 cs Baler 8) 


‘(Gorrosion : and anticorrosives) _ 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445620005-4" 


“APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445620005-4 


EET SS e SES ear ree cea Bet 2 Bieta SETS SS EEE SSS ERR Fh SES EA RE ee ee 
a> GEIS Te na i 2 Sb 


are Te a BING PATE : er YAKUBCYICH, S$.V.3 PERSIANT TSEVA, V.Po5. - 


a 


See isles uchastiye: CILLER, R, 5; KURSKAYA, RG 


studying chrome. taeda” medine: as a “a corrosson inhibitor for oil 
paints. Lakokras. mat. i-ikh prin, no.3:15-21 62. (MIRA 153 Dee 
ee ‘(Prot ective coatings } ee 
{Guanidine) 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445620005-4" 


"APPROVED FOR RELEASE: 07/13/2001 oe RPE ee: 00513R001445620005-4 


EST eed bees aie z, eM SES cae wee prea Rete en aber TPR ES fee EEE BAER LANE Sa SE Pe een BE Ce SRE Urea eRe EO 


_ROZENFEL'D, i. Le; doktor khim, nauk 


A conference on eceroaion and the protection: of metals;. Vest... 
AN SSSR 33 no.6:91-92 Je '63.. - (MIRA 16: 7) 
(Corrosion and anticorrosives) | 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445620005-4" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86- Dont ROOL Ts pec000s: 4 


BE a? BRN ae 8 Se re RR Ce Bice ee 3 ee SSS RG Fa Pee ia SP SRR ee ES ie ee 


< ROZENFELD, IeLe 
“Electrochemistry of Volatile Inhibitors.” 


| neta presented at ‘the sth meeti : | 
ng ‘cITCE Intl. C mne 
Thermodynamics and ccriebaciadd Lapa oe is 636 ome . of iactrochenteat 


: s snete tute of Physical Chemistry, ‘Academy of Sciences of U.S.5 oR. 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445620005-4" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445620005-4 


Ds SRS Sree ES Ge Rie Wee Pier Pe eee a Reve ae ce) 
cap SORE So tastiee ee Pe a peace Sakae RESIS 4 YRS SPS ITER PHN ES TE SS ENE Sa TR NE Rent no 


B94 


TAVADZE, F.N.5 MANDZHGALADZE, S.N.3 ROZENFEL'D, 1.L., doktor 
khim. nauk, otv. red.; GORSHKOV ; G.B., red-sizd-va; ee 
DOROKHINA , I.N.,. tekhn, red. ee Sa 


[Corrosion and corrosion protection of metals in natural 

mineral waters} Korroziia i zashchita metallov v natural'- 
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Le ACCESSION NR: ‘414010278. a oe oe : s/20s/62/00/00/o018/002 
ae AUTHOR: Rozentel'd, Te be Danilov, 1 i. 8.2 | | 
oo TITLE: - "Tendency of stainless ‘steels toward pitting corrosion 


peo SOURCE: - Trudy* Vsesoyuznoy akoueowskoy nauchnoy konferentatt 5 pe. ‘voprosen bor"by* 
ps ‘korroziyey, Baku, 1962, taeda 1962, 18-29. 


“porte TAGS: “stainless. ‘aceeh: eceat: corrosion: “pitting corrosion, Sxtdation hs 
_pacatyaty alloy steel, passivation, corrosion, Festecanct adsorprioe - veg 


eceeene wees nrmapemermnes Sem an see vse 


Beene 


cine ie wore eee gh 


oe ABSTRACT: ‘Using a ‘special device equipped: with notating electrodes a a ‘reflux 
condenser, the tendency toward pitting corrosion ‘of stainless steels 1KH18N9T, 


IKH18N12M2T, KH18N12M3T, KHI8M15M2B, KH18N11B, KH28, KH17, and KH13 in a mixture — oe 


_ of NH,C1 as catalyst and- NH,FE(S04)2 ° 12H20 as oxidizing agent was studied by an” - 
electrochemical method. The effect of the concentrations of the oxidizing agent ~~ 
and the activators on the tendency to form pits and the rate of this process was rer 


studied in the concentration range of 0. 25-8% for both. The tendency to form | 
pits increased as the concentration of the oxidizing agent increased with a 
maximum at 2%. The rate of pit formation reached a maximum at a catalyst con-— 


centration of 1Z.. At higher catalyst concentrs ten the epmrease: to form pice 
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“was ieee than in glectrolstak: with higher. eoeeecceaeions of E oxidizing a The oe 
average and maximal depths of the pits were equal in electrolytes of both types. 
The effect of the composition of. ‘the steel on the tendency to pit was studied on 
‘stainless steels ‘containing Cr and Mo. The tendency decreased as the amount of 
‘CR ‘increased confirming the > fact that Cr appears to be an effective element to 
imerease resistance ‘to pitting. “The effect of the time of exposure on corrosion 
i was studied on. Mo stainless steels. It was proved that ‘pitting corrosion occurs : 
: mainly on the grain boundaries of the alloy and the resistance to pitting increases °° 
-40r decreases. ‘as the resistance to the intercrystalline corrosion increases or cs 
decreases. * A positive effect of protective electrochemical passivation upon 
.. -> increased resistance was proved, By moving the steel potentials up to critical 
~- values of 0.15-0.25. volts, the formation of pits was completely prevented. The. 
: mechanism of pitting corrosion was explained as an adsorptive process and the 
analogy between corrosion ‘in an alkaline solution and ear corrosion was proved: 
* Orig. art. has: 13 ‘figures and 2 tables. ’ 
. ASSOCIATION: | Institut Fatchaskoy khinii AN ‘SSSR | Gnstitute’ of Physical Chentatry 
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TITLE: The passive state of stainless ai ove in the presence of chloride i ions 


ae SOURCE: Trudy* Waeso ninnoy mezhvuzovskoy nauchnoy konferentsii po voprosam bortbys a 
korroziycy, Baku, 1962. Moscow, 1962, 6-18 : 


* TOPIC TAGS: alloy, alloy steel, stainless steel, nickel.alloy, chromium alloy, corrosion, ney 
- corrosion resistance, chloride ion activation, passive state, anode polarization us 


; ABSTRACT: It is well wit that stainless alloys which show marked stability in oxidizing oe 
media can readily be activated-in the presence of chloride ions, The mechanism of this ° 
activation, however, is not yet clear. In the present paper, a new electrochemical method, 

_ based on anode polarization, has been used to study the effect of alloy composition and the 
presence of other anions on the activation of stainless alloys by chloride. As was also: 

- indicated by practical observations, the corrosion resistance of stainless steel in 0. LN 

. NaCl was found to increase in the order 1Kh18N9T < Kh18N12M2T< Kh18N12M3T. Simi- 

card 4 ss corrosion resistance of a number of alloys in the erect Ni-Cr, ‘Fe-Ni-Cr and 
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Fe-Ni-Cr-Mo systems was found to depend on the type and amount of alloying elements: >. 
In the Fe-Cr and Ni-Cr systems, the resistance to chloride increased with the Cr content, . a 
while Fe was always in the active state; Ni and especially Mo, although fairly readily 
activated by chloride, contribute to the stability of the passive state by altering the alloy. — 
structure. Studies on the inhibitory effect of other anions on activation of Kh18NOT steel . 
py chloride showed that the passive state is stabilized by N03 > C103 >Cl04>Cr04> S04. There 
{is thus no definite relationship between the oxidizing activity of anions and their effective 
ness in maintaining the passive state. Finally, the mechanism of.these effects was. _ 
studied by investigating the adsorption of isotopically labeled chloride (Cl 36) to Cr elec- 
trodes in the presence of various anions; these studies showed that adsorption of Cl can be. 
‘prevented by sulfate and hydroxyl ions, and that these ions can even displace Cl from the . 
electrode, thus preventing activation of the metal. This is interpreted to favor the adsorp- - 
tion theory of Cl ion activation. Orig. art. has: 17 figures and 3 tables.. 


- ASSOCIATION: Institut fizicheskoy khimii AN SSSR (Institute of Physical Chemistry ; 
AN SSSR) : rats . 
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ae Cece oe Ree 
TIL Gs : The influence of electron irradiation on the electroche- eS 
mical and corrosion behavior of metals ; 


mii. bd. by L. o, Polak. Moscow, Izd-vo AN: SSSR, 1962, See oe 
199-26 eee eae 


SOURCE? Trudy Li Vsesoyuznogo .soveshchaniya po radiatsionnoy khi- 


ae BARTS 


BX?: ‘he electrochemical and corrosive effects brought about by : 


exhibiting p-type conductivity, the anode reaction goes through’ 38." 
the valency zone of the oxide und the electron holes participate in , 
- the reaction, The rate o: reaction was faster and the ‘overvoltage.~ 
(9) was: Lower “than in electrodes exhibiting n-type conductivity EM Oo a 
- their oxide layer. ‘The influence of the type .of conductivity on i ee 
and on the reaction rate in cathode reactions was not determined. 
~ The build-up of the radiochemical current (i) and its fall, after 


—_ 
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. the irradiation was terminated, was not instantaneous owing to thes 2 
Slow filling of the ciectron holes and the thernal destruction.of 
the majority of Carriers. the tine-current curves were ‘very similar “>: 
to those obtuined for irradiated, dry photoconductors. ‘the current =. 
Lowes. greater than the number of liberated electrons and. the ine o5 0°: 
Crease was defined as the ituplification coefficient, (). Mie quans CE 
tity & is thus a measure of, electrons. liberated Lor every excited i.o).)4 
electron participating in the electrochemical reaction. The thicker: ec. 
the oxide film on the irradiated electrode, the lower i and the eee 
Weaker is the corrosive action of the radiation. fhe corrosive eee 
current also decreases as the concentration of 05 in the electrolyte. — 


becomes lower. ‘here are 5. figures’ and 3 tables. 
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; ABSTRACT: SAL device ie guecribed: e. measuring ‘the: Iydropen Gboorption -by. ‘stee 

‘| -during- ‘cathodic. polarization. - “The method. ‘is based ‘on: the- dependence of steel. 

sample length upon hydrogen content. “: The principles: OF electrolytic: hydrogenati 
5a independent methods, Also, the effect. of: 
he “sample's. Plasticity: and ‘tensile’ strengt 


was investigated, A drawing’ Of: the. device’ is: shown. An fig. 1. of. the: ‘Enclosure 


A eyptcet dependence. of. sample. length -increment 
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,  auTHOR: Rozenfel'd, L._Ly 


es bantseves Ye. N 
IT, “Effect of temp 


TIME: Blectroiytic. hydrogenation of steel. 


SOURCE: 


a8 Topic: ‘Tags: “hydrogenation, 5 ectotyein, vacuum techniq ue . 


ABSTRACT: | ‘The ‘effect of ‘temperature. onthe quantity. of. hydrogen: 
~ duping electrolysis is studied.: The : on ts uppity of are determ ed -by-v 
-paction and by using expansion ‘results..: Wire: samples ~ (0, 5mm. diameter) - 

-. following composition: C--0.61%5 Si--0. 24% 5 Mn--0.46% 3. ‘and - -$==0.012%,. °.. om 

_- son, another. steel of the same- dimensions but of lowered C. content’ (0.024%). wa 
"used, as well as ‘sheets. of Ct. 3-(40 «10: x3e 5°mm) and 30KhGSA° (40 x10. x1: mm) 
Hydrogenation was done” electrolytically. inal: “NH 2S0,° + 100: ‘mg/l: As203. ‘solution. 

oo» The extent o£ hydrogenation is ‘given: as"a- -function ‘of time and: temperature | (25545 
“655 85°C). The erpaneion curves are, 2 correlated with vies ‘The. maximum absorbed. 
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ae 50 and 2.5 for a current gO sah ta ‘20 wayen2 Y thera 
“energy, calculated from the Arrhenius equation, was. ‘found: be 1.7 kealjmol,:' 
“value is indicative. “of a. diffusion Process jn ‘the metales The reaction. equations: at 


- the. anode were hie as: 
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‘ which ‘can: be ‘used fo eh mical milling, as well. as those. whose rate 

oe -guitable for. usage as. ‘acale. ‘removers .~ >. bright. 
| gurfaces were found. ~The following ; panies 
i and . ‘teated in ‘production ‘conditions. HNOg,°2 


Moscow, Zashchita Metalloy, No By May-Jun 655 1 PP 265-271. 


1 
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te Wag, “20-25 ‘efi Etching ‘time: was 5-60 sin at room en 
Se | ing ‘rate. 25-30 gem2-hr. © “An accelerated ‘method’ for. teating the 
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of ‘the: passive “gtate-of. stainless steels after... 
 conaiating: of 10 hr exposure to an atmosphere £98 

“and ‘containing ‘aulfur anhydride. ‘as. ‘a _depolarizer, 

} shown that etching Kh18NOT. steel: ‘inthe: proposed - 
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‘AUTHORS: fel'd, Ts Ley and Danilov Ie: So 


“TTPLE: Mechanism. of formation and development of pitting. corrosion 
- on atainiess ateels 


PERIODICAL: . Akademiya nauk SSSR. Doklady, v- 439 


ipxT:. It is stated that the rules applying 2 the developemt of 
‘pre still far from being slear. Pitting develops on the surface 
in passive gtate due to local activation of chlorine ions. om 
of the authors; origin and deve slopment of pitting goer est Or 
the, presence of a pass? aVatOr Abe ie the ¢ vator). The 
the precess (number of yoand %h 

Pech a pittings) are q 
nonoentrations oF 
the appearance of 
‘the passivater; 

ARBs | passivators 
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gomewhat surprising based onthe file nar cacti wating 
“chlorine ions. They found, however, an explicati ov these: e. 
“apparent inconsistencies in the quan» titative & of the data’ concer roing 
- the development rate of the process at individual nts oy cons: dering he: 
-eonception of the oo nature of the acti vaticn. and: passiy vation 
processes (G. Ulig; f. 2: Korroziya metalley (corrosi ion of metal ar 
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EXERT: 
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el . sere $020 61 /139/002/016/017 
- Mechanism of formation and development ..«. - .Bi03 Bo20r oe. aed 
_ Vv. Yanyukove, B. 1. Kabanov, Refs 33 ghFKh, 28, 1025 (1954); Be Ve. 
vahler (Ref. 6: Tr. 2-y konfer. po. korrozii metallov (Papers of the 2nd- 
onference on Corrosion of metals), 2, 19435. Bs 52). They distributed all’. 
cording to their size. The typical distribution curve : 
sus obtained proves that the process develovs very irregularly at 
ifferent points (at rates varying by a factor of about forty). Many 
medium-sized and few gmall and deep pittings are formed. The distribution 
curves are shifted to the left with increasing concentration of the oxidizer, | 
except for their right arms which are shifted to the right. Therefrom it: 


4s concluded that the process is delayed in most points. Only a few active 


centers (~ 2-3%) remain where the process progresses. intensively. Here ‘the. 

@epth of corrosion augments continuously with increasing concentration afin: 
activator and passivator (Figs. 1A and. .,- curves 3). The curves of Pige 30. 
indicate that there exist also chronological differences in the development © 


of vittings. n most points the process is slackened down in the course of. 
tine. -Part af the small pittings cease completely to grow. Since the said 
* depends on the electrode potential, the authors think cof © 
. the data of the authers and of Ref. 2y 


ner high positive potentials +0.75-G. 
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Mechanism of formation and development ae fe a 


Based. on the fiim theory, oxide layers may be aecompeued at any potentials”: 
The potential of stainless steel in ammonium chloride is mors negative than 
the critical potential and, thus, the probability of a development of 
pitting ccrrosion is zero. By introduction of the passivater and increase 

of its concentration, the voteniial is displaced more and more to the 
positive side. Thus, the adsorption of the positively charged chlorine ions 
is facilitated on the cone hard but, on the other hand » these ions become 
more: active. The trebability of pitting corrosion is increased by all these | 
facts. From 2 certsin concentration of the oxidizer onward, this displace-- 
ment. in potential casas, whereby the adsorption of chlorine ions is said to. 
be net increased. Fror this moment, the probability of pitting corrosion 
does not increase any more. Mereover, the adsorption of chlorine ions is 
‘prevented by the increasing ratio between. passivator concentration and 
activator concentration. Consequently. also the probability.9f pitting 
corrosion has to decrease (tests made by the authors with c13 (Is Le- : 
Rozenfeld, V. P. Maksimchuk, Ref. 10: DAN, 131, No. 2, 354 (1960}). The = 
cathodic reaction is accelerated with increasing concentration of the : 
oxidizer, accompanied by an increase of the rate of the couried anodic reac- 
‘tion which causes the corrosion to penetrate into the metal. From & certain 
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concentration of ‘the’ oxidizer the. current -deustty reaches - in most ‘pittings 
a value which: is:able to. inhibit. the anodic reaction considerably and ee 
effects ‘in: some .even. an anodic, passivity. Thi's slackens- the: process in out 
most points. In few. e: ‘current density. is not sufficient ‘for : 
“the inhibition so that the FOr: these reasons, favorable -. 
conditions for a rapid devel ‘obtained in the " 7 
active senterss:; The potential of. th nore. tos 
th. increasing concentratio oanUay “th 
ions ‘is made aifficult aaa the -p 
delayed, with high conc: 
‘phase’ layers. pitting: 


ed by the authors @ penta form of chink Se | 
It has to be eee ced ‘based on. the conceptions. of I. L. -Rozenfel'd and - ee 

: -K. Marshakov (Ref. 11:- ZhFKh, 50s 2724 (1956)53 24s 9328. (1957)3 322: 66° 
(1958))+ ‘There are 4 figures : ‘and 41 references?” 2. soviet- bloc and: 2 non- 
Soviet-bloc. : =: 


AV: z : os oe ug Stee EES 


a ASSOCIATION: Institut ticichaskoy eda: ‘phedeail ‘wfeauk SSSR (institute of: 
ce es Physical Chemistry of ‘the Acedeny of Sciences usst) ae Ge 
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19-8500 ore” 2gou 141g B110/B101 ae 
AUTHORS: Rozenfel'd, I. L., and Maksimchuk, V. P. (odes) 
TITLE: Peneavaty of.stainless alloys in chloride solutions 


PERIODICAL: Zhurnal fizicheskoy khimii, v.35, no. 8, 19615: 1832 - - 1836 


OPEXT : The causes of. ‘this Motivation: of stainless, highly. Syiaet ton cnestatant’ 
alloys by electrolytes containing chlorine ions. are as yet unknown. » The =: 
results obtained from an:investigation of the effect of. alloy composition | - iz 
upon the condition of stainless alloys are presented here. ‘Passivation =. 
with anodic polarization served as.a standard. The authors— (Zavodsk. 

-laboratoriya, 1959) showed that the method of charge curves. ‘taken in the | 
automatic potential recording was suited for studying passivity. The — 
automatic electron potentiometer INN-09 (EPP-09) was connected to the ‘emf 
over a d-c amplifier with an input resistance of 10% ohms. When recording 
the curves, .the current strength in the circuit was stabilized by a.10 
ohm resistagce connected in series with the electrochemical cell. Samples 
with 0.5 cm* open surface and placed in polystyrene cases were ground, 

'. degreased, and kept for 12°- 24 hr in the exsiccator. A calomel electrode 
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"served for a reference. The following steel types were examined in aO.1N | 
NaCl solution: 1X13 (1Kh13)3 X17 (Kh17); X28 (Kh28) 3 1X13M2. (1Kh13M2); 00 
-4X18N9T (1Kn18NOT); AISHI2M2T. (Kh18N12M2T) ; Y18W13K31. (Kh18N13M3T) ; X20H80 — 
(Kh20N80); X30W70 (Kh30N70) ; Y5oW50 (Kh50N50); in addition, Fe, Ni, Cr, Mo. 
The alloys polarized up to a potential ("activation potential"), ‘at which |. 
they passed over into the active state. The said potential characterizes | 
.the. resistance of alloys to the activating action of chlorine ions. Curves | 
1; 3, 5 (Fig. 1) concerning chromium steels present a rising passivation 
against chlorine ions with growing Cr content; the overvoltage of the «©. 
"ionization reaction of the alloy is thereby caused to rise. From among . 
- . individual steel components: Fe, Mo, Ni, and Cr, the latter is passivated 
the easiest. Fe remains active. The rates of anodic dissolving of Niand. 
Mo remain almost the same, as they do not undergo any strong anodic eS Ay ee 
polarization. Thus, a chromium content favors passivation. Fe and Ni in — 
“binary solutions with Cr display almost the same behavior. — Ni:addition .— 
to Fe-Cr alloy, however, raises passivation. Thus, with equal Cr content, . 
 4Kn1BNOT steel is. polarized more strongly than Kh17 (Fig:°1), . because Ni- 
‘modifies the alloy structure by an austenite formation. Various sets of 
the same Kh16N12M2T with equal cchemical composition differed in their 
ae : ve 
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° behavior due to differences in structure. Whereas ferrite structure » o 
diminished anodic passivation, austenite structure increased it. Wi-Cro. >. 
alloys are passivated at high current densities. The threshold of current 
density effecting passivation drops with rising Cr content (Kh50N50: oe 

100na/cm?; N70Kh30: 2000pa/cm*; N8OKh20: 10 ma/cm?). The Cr,0,° 
resulting from the anodic polarization of Cr alloys probably suppress the ee 
_ activating action of chloride ions. In the presence of sufficiently high 


~ ions 


positive potentials, chromium alloys dissolve to form cr,07 + Due to 
selective dissolution, the surface is enriched by the. second component, . 


Ni or Fe. Or30.7 ions accumulated in the solution near the electrode 
: passivate the Ni surface of a Ni-Cr solution to a higher degree than the 
_. Fe surface of a Cr steel. A chlorine ion action upon Ni is already fully © 


HE ERDEEBS SS with a chromate concentration: larg? f: egi= Zao bak pot sey 
"yet with Fe for c 2-/c¢,.- = 25. Molybdenum content also passivates:”- 
: Cro, Cl re 
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Kh 18N12M27 and Kh18N12M3T wteels are polarized more scare. nan 1KH1BNOT 
(Fig. i} Mo content likewise influences. the corrosion structure of. eteels =: 
and reduces the number of pittings. -The diagrams of Fig. 6 consist of 

two parts: (I) at a low strip-chart speed, the entire course of potential 
change is observed during 90 min; (IL) -at.a high strip- -chart speed, ie 
individual changes in a narrow timespan are observed. The steep potential : 
change after switching on corresponds to the load of a twofold: electric ™. 
layer; in this case, the potential of stainless steels becomes unstable. due 
to. chlorine ion action. Frequency and boundaries of oscillations depend - 

“upon composition. A Mo addition to NiCr steels causes the upper and lower. oe 

‘oscillation boundaries to shift toward positive values. Thus, Kh18N12M3T 
‘must have.most positive potentials with the least changes. The authors’: 

(Dokl. AN SSSR, 1960, 131, No. 2) used radioactive indicators to show. the 
adsorption character of the surface activation by chlorine ions. A positive. 


shift of potential renders the adsorption of the latter easier. The dis-" 


‘lodge loosely bound: oxygen; this disturbs passivation. As the potential 
drops, active-passive galvanic cells operate. The total potential shifts 
toward negative values with desorption and a drop of the activating action 
; “of Ci ions... The adsorbed residual oxygen effects passivation as. the cycle 
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- AUTHORS: eonenfel a: T. Le, Polteva, M. Ney and Persiantseva VooPee: 


= _ eee 6 . Paks : 
TITLE: Pe physicochemical propertic® of the volatile corrosion. 
- inhibitor dicyclohexylamine nitrite 


PERIODICAL: Zhurnal fizicheskoy khimii, vo 351 Ne Ty) 1961, LaTAetaTT 


“TEXT -ghe authors. studied the physicochemical properties of the widely 2 Sane 
used dicyclohexylamine nitrite with the empirical formula CHO eaten 


the lattice constants pii6 #0.04bs b= 895 4 0.04k, & = 19-82 + 0.0425 


2,242) z=4. In order to determine the vapor pressure of the sompound so1e5. 


= the effusion method by Knudsen wa Table IT presents the vapor gia? 

» pressures. obtained for different it The heat of sublimation” 
was calculated from the Clausius-C cane O ake lo ae 2513 Suk id : 
kcal /mole- For further clerification, of this compound iT 
in dilute penzene solution was measured to be ~A4D- assumed therefrom 
“that not the salt form exists in dilute solution but a molecular gompound of — 
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"AUTHORS : dcpentelidy Teles Perdianteyerss VePos gerenttyeve BeBe: | 
A ae and Poltevas MON. : ae on RS A eee 
“QITLE: Investigating the influence of ahemical composition ae 


and structure of organic compounds on their ability 
to retard the corrosion process oe ook 


- pERIODICAL: Zhurnal prikladnoy khimiiy Vv 34, noe Is 1961. — 
ee ~" 9047 = 2056 . 


 pExt; This ig report I from the series of papers.on dnvestigating -~ 
"the mechanism of protection of eerie against corrosion by Vohaet : 
le inhibitors. The resuits of an investigation of the dependence 
‘of protective properties of various classes of compounds on sheir. 
-gtructure and the presence of the functional groups OH; NO 55 WH, 
‘and complex organic radicals, are reported. In order to carry out 

. these rp jestigations, accelerated methods were developed for tes- 
ting the protective properties of. the conipounda, for .determinins 
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the pressures of the saturated vapors of volatile inhibitors and 
the electrochemical behavior of metals.under thin films of elec-. 
“trolytes in an atmosphere of volatile inhibitors. The investiga- 

tion of the protective properties of volatile inhibitors was 92:00 
-earried out by imitating corrosion under natural conditions where- 
py alternate condensation and drying of electrolytes on metal sur-_ 
faces takes place. The study was carried out in an atmosphere of 
100 # relative humidity with 5 eycles of condensation of moisture ~p-— 
on the specimens per day. Organic nitrous bases and their salts. : 
with weak organic and inorganic acids, complex esters of acids, ~ 
and inorganic ammonium. salts .were stydied. The protective proper-,: . 
ties of the compounds were considered to be satisfactory, if no 


-observable corrosion products had formed after 10 days of, accele-- 
rated tests. It was found that the protective properties of amine — 
salts are determined not only by the radical and the functional : 
group, and thus by the composition of the compound, but also by. - 
their structure, on which their adsorptive ability evidently de~. 
pends. Complex esters of acids and weak aromatic amines cannot be 
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used as volatile inhibitors, since the former retard corresion of — | 
steel only slightly and the latter not at-all. The protective pro- — 
perties of volatile inhibitors are independent of the hydrogen ion 

‘ concentration established in the moisture film after the latter is 
‘saturated with inhibitor vapors. There are 1 figure,.7. tables. and | 

- 7 references: 4 Soviet-bloc and 3 non~Soviet-bloc. The references : 

- to the English-language publications read as follows: H.R. Backer, 
Ind. Eng. Ch., 46, 12, 2592, 19543 As Wachter, I. Sky, Ne Stillman, = | 

Corrosion, 7, 95 284, 19513 WoD. Harki, D. Florence, Jo Phys. Cnem. ; 
6, 847, 1938. veh tes 


SUBMITTED: July 18, 1960 
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‘AUTHORS:  Rozenfeld, I.L., Polteva, MoNes Persiatsyeva, VoPs) 
_ - “pnd Terenttyev, P.B. Re fo SEARS 


®ITLE: | Pressure of saturated volatile inhibitor vapors 


PERIODICAL: Zhurnal prikladnoy khimii, ve 34, no- 95 1961, 
eee 2056 - 2061 | : 


EXT: This is report II of.a series of papers. on investigating the . : 
“mechanism of protection of metals. against corrosion by voiatiie in- 
-Ribitors. One of the important characteristics of volatile inhibi-- 
tors is their saturated vapor pressure. Compounds having high va-— 
por pressure are most effective. For the successful application of. 
~. such inhibitors, the temperature dependence of the pressure of the. 
gaturated vapor must also be. known. fhe inclination of the straigth 
_ line obtained by plotting. negative logarithm of pressure Gf sature- 
: ted vapors against 1/T enables the changes of pressure with tempe- 
. rature to be determined, and the temperature range in which an in- — 
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2735 oe 
3/080 61/ose/oas/oi Ane 
Pressure Ee saturated volatile .-.- D204/D305_—: 7 


hibitor is effective to be defined. By means of the Knudsen ethoa, 
the temperature dependence of the pressure. of saturated vapors of. 
the volatile inhibitors dicyclohexylamine nitrate and morphalene- 
cinnamate was investigated. On the basis of this dependence, the 
value of the latent heat of sublimation for di- cyclohexylamine ni- 
trate was calculated (25 Keal/mol). From a comparison of the value 
of the latent heat of sublimation and the dipote moment, it is “pro- 
posed that the structure of di-cyclohexylamine in the vapors t2. as: 
follows: 
. CgH Bes 0 0x0 


Pek Se 


. There are 3 figures, 1 table and 10 references: 3 Soviet- bioe ‘and: 
7 non-Soviet-bloc. The references to the 4 most recent Engl ish-... 
language publications read as follows:. E.G. Stroud, W. Hele Vernon, - 
‘J. Applied Chem. , 2s 166, 1952; A. Wachter, T. Sky. Ne Svi Aimans. 
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Corrosion, 7, 9, 284, 19515 E.G. Stroud, W.H.I. Vernon, Usks Pato 
691109, 1951; H. Patzelt, Corrosion, 9, 1, 19, 1953. 


SUBMITTED: July 18, 1960. 
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120435666 | anions) 


Hetalworking, Moscow “(Gosuiarstvennyy nauchni 
ere netallor) 


SOURCE: Mipaeoe. MGcsudane tranny. oe ME, 
splavov i. obrabotki™ tsvetnykh metallov.: Trudy, NOs 24s. 1965. Metal 
obrabotka ‘tsvetnykh metallov i SpLSvOY: Oletel 6 ‘science and ah treatment: 0 ne 
ferrous metals’ and: i altars) 1022125: 3 eae 


TOPIC ‘TAGS: : a 


semua : 


Tt Was the: object of ‘thie “investigation +t ‘resolve 
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‘Lp. 411) 4 and We Be Bemicd ‘and | ‘Randall: | : n.'E hem oc:, 1961, 
1Noe:9,- De 822). . ~The experiments - were. carried out in: ‘steel. -autoclaves: with alumin , 
jepecimens cf AQO (99. 99% Al). type aluminum ‘and distilled water. (pH 5.5. 2 
the. feo cea ie range’ of. 100=-250C...:. Th i : 

| shi a 


num oelaction a ‘in: saad at... 
high temperatures. La 
linear coordinates; Be 


" 
I 
J 
a 
1. 
i 
k 


Q4 a 
¢ 


Weight increase 
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Bash €6 es 
EAC 06 "6006470 


pe eeoductal was. davoutigatea by x-ray: ‘diffraction and ‘electro 
land the results are also- ‘presented. in: tables. and: gre. hee 
bution. of. corrosion products is propo ac : 


t 
\ 
Fre eee 


ee ee th ta ; ; remrs 7 
ries: 2 Scheme pie ‘the: distribution i Res: eae ~J ont? 


pc of products. based on the experimental - Bal Be cco ~ Ak 
data, “1-0 phase; Qo: diaspore}- 3 peas ey 
erystal layer; 4 - optically . atructure~- NS Bea avae, 
ess layer;:5 -- ‘products _ Of . ‘inter- : 
“erystalline | corrosion. “ 


ee Ss is ‘concluded : that the | eeneetien tata resales “gupport. the mechanism’ shopoued! by: 
“02 Prautner ‘(see reference above). . The ‘authors ‘suggest that ‘the ‘rate: -of hydrogen ‘ion 
~ y diffusion - into the metal‘ depends © on a number of factors, e.g, phase co or 
“‘tsize, form, and degree ‘of. ‘perfection and optimun: orientation: of" kg! bolic 
ae art. hast: 9. usar 10°  rempe ys anid? 2. Beane SLAY paces 
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| Acc NR: AP6030051, SOURCE CODE: uR/0365/66/002/002/0131,/0140 | 
Rc de sale ere en . DE GS L 
j. AUTHOR: -Rozenfel'd, tse L,; Danilov, I. Se. a 
Chemistry, AN S i 


ORG: Institute of Physical Chemistry, - SSR (Institut fizicheskoy khimii AN SSSR 
TITLE: Electrochemistry of pitting corrosion-7l. Formation of pits upon dissolution 
of stainless steels yh ; eee 4 - wR i aed 
SOURCE: Zashchita metallov, v. 2, no. 2, 1966, 134~140 . 
‘TOPIC TAGS: electrochemistry, corrosion resistant steel, stainless steel, current 


1 eee D ae 
ABSTRACT: The electrochemical behavior of. steel mn18nior" was studied under = 
-conditions of ogenvattack, The preimary electrochemical characteristics eee 


| ‘steol, 
| anode current in these pits--rate of dissolving differs by 30-40 times. 
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epee ae jane eer —13P(6)— au 1/3 /wB/cD— 
“ACC NR: AT6013805 | SOURCE CODE: "HR / 0000/65 090700070905 7051E 


. ozenfel'd, Te bes Pefslantseva, ve 


oie of ae and alloys); 
305- 314. ee 


“ABSTRACT? “Recently, to Amprove the effectiveness of: the corrosio 


_ standard inhibitors a gelraney It: ‘fs. ‘generally. “assumed — wat. gree mechand no 
. protective. effect. may then: manifest: ‘dtsel£°in’ one-of the following’ phenomen 
MHS displaces | ‘the ee of: the: medium . to: the: eeeton of. low. ee eery ac ee 
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L 28536—66 - 
ACC. NR: AT6013805 
~ eetigecion pertained to Wy “OE: - 100%, srolacive Y pamiadey s at 25° mn var’ 
tration. by placing in the reaction. vessel _NH,OH of various co 
“| ing to ammonia | vapor . pressures of from’ 66; 66: to. 666.6 n/m2 (0 
corrosion being determined as a function Of time | antil. ‘the 
of corrosion on the steel. specimens. ~ ; n ins 
|) concentrations of NH3 in- ‘the atmosphere’ (266. 64: nfm? : “or: “2° mm “Hg) ‘can’. ef fec 
-|- tect steel against corrosion, “An-attendant: investigation of: the 
-havior of steel in. NH atmosphere: showed . that’ the. presence “Of. NHy isplace 
steel's ‘potential ‘by 500 mv. in the: ‘positive: ‘directions The: ‘mechan! £.t 
“tection of steel by NH is due to the hydration: of. NH. ‘and the concomitant 
of .NH3 ions. The prior ‘adsorption’. ‘of hydroxyl. ‘ions ‘on: the. (positive charg d) 


face of steel makes possible the adsorption: ‘Of: ‘NHS. -tons. on the ‘meta 
‘leads. toa sharp change in the ionization’ rate. of Fe.” These: finding 
significant. to. the determination of: the: mechanism. of ‘the protective 
amine-class_ compounds which, -in: solutions “form ations. -SimiLer! to" the: Mg. 
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_____ 12853766 _EWP( 5 )/EWT(m)/ EWP £ fETI___1JP(e RM/W /JD/WB/GD- 
{ACC NR: AT6013804 pa SOURCE ‘CODES: a ee 


“culyaye eva, vs I P 


ae ‘AUTHOR... RozenteL' , “a3 bs, oii ve tat 


: RG: none 


‘fore ne 
‘electrolyte oe 


“ABSTRACT: hie ies aoe chiefly include’ sodit 
acide whose anions. contain. atoms - of: elements V,7IV: and: VII. of, t 


. ‘of the thhibitors in various electrolytes cannot. ‘be predicted:: = To: ‘fill this: gap, t 
|. authors investigated the corrosion rate of Fe as a function of inhibitor conce 
"| thon for a fixed concentration of aggressive ions. cL"; SORT). « “In :addition: the © 

_ protective concentrations’ of Anhibitors: for. ‘various. ‘concentrations ‘o£: meacenetve. Tonal 
were investigated; oe made it “possible to derive. a mathematical ‘relation. for. 


ear oe eretat = tas ore ow 
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“of the protective conneserarion Of: such eapounds: ‘as “NagW0, 5 ‘Na3PO 
on the content of sulfate. ions (sO ~) -in. the solution: is expressed 
Y= 0.17X + 0.003, where Y is molal inhibitor: concentration, . and: } 

ara of aggressive ion. For the. aggressive ion C1*' the correspo 

= 0.38X +.0. 005. The accompanying electrochemical tests per 
aabelance which, as was. enbicipated,. “differed Sepending ‘on: Whe 


.30 mg/iiter NaCl and 70. aehiitag nap80, waa’ found to decrease in: dil canee . 
monosubstituted phosphate and ‘sodium vanadate | -= with: increasing » inhi itor ‘co 


tion (Fig. 1).. Thus, the irivestigated: inhibitors may: be , SEFangad: i ‘the: following 
‘series of increasing protects: voapactey: aae ne 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445620005-4" 


